Molecular characterization and PCR detection of a deletional HPFH: application to rapid prenatal diagnosis for compound heterozygotes of this defect with beta-thalassemia in a Chinese family.
Hereditary persistence of fetal hemoglobin (HPFH) is one of the hemoglobinopathies in which the fetal gamma-globin genes remain active in adult life. Most HPFHs are caused by a large deletion involving a variable extent of DNA segment on the beta-globin gene cluster. We report the molecular defects associated with a deletional HPFH, which has previously been described in Cambodians and Vietnamese, in two unrelated Chinese individuals. To define the sequence around the breakpoints of the deletion, both the deletion junction fragment and the normal DNA across the breakpoints were cloned by PCR and sequenced. We found that the 5' breakpoint is located between nucleotides 986 and 987 upstream from the startpoint of the beta-globin gene, which further confirmed the Southeast Asian (SEA) HPFH deletion previously determined, whereas the 3' breakpoint, which is clarified for the first time by us, lies approximately 2.3 kb downstream from the 3' HS1 site of the beta-globin gene. It is suggested that deletions were the result of a non-homologous recombination event. Based on our novel sequence data, we designed a PCR amplification method with three primers bridging the 3' breakpoint. With this method and reverse dot blot (RDB) for detecting beta-thalassemia mutations, a Chinese family that had a 6-year-old propositus with severe thalassemia intermediate and that had requested prenatal diagnosis for the second pregnancy was found to be compound heterozygotes of HPFH defects with beta-thalassemia. The fetal genomic DNA diagnosis showed the same results as those in propositus, i.e., both of them inherited the deletion from their mother and inherited a codons 14-15 (+G) frameshift mutation causing beta-thalassemia from their father.